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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER 

(57)Abstract: 

PURPOSE: To provide a toner for developing an electrostatic charge image having excellent fixability, non- 
offsetting property and durable blocking resistance. 

CONSTITUTION: This electrostatic charge image developing toner consists essentially of a binder resin and a 
colorant. The binder resin contains specified amts. of a low-mol.wt. polymer (a) as a styrenic copolymer with 
the GPC mol.wt. peak (Lp) controlled to 4 x 103 to 5 x 104 and the weight average mol.wt. (Mw)/number 
average mol.wt. (Mn) to <3.5, a medium-mol.wt. polymer (b) as the styrenic copolymer with the GPC mol.wt. 
peak (Mp) controlled to 3 x 104 to 5 x 105 and a high-mol.wt. polymer (c) as the crosslinked styrenic copolymer. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a toner for electrostatic charge image development which uses bonding resin and colorant as the 

main ingredients, This bonding resin is (a). The GPC-molecular-weight peak Lp by 4x10 3 - 5x10 4 and its 
weight-average-molecular-weight (Mw) / number average molecular weight (Mn), . It is a styrene system 
copolymer which is less than 3.5. A low molecular weight polymer, (b) . A molecular weight polymer and (c) while 

a GPC-molecular-weight peak (Mp) is a styrene system copolymer which are 3x10 4 - 5x10 5 Contain the 
amount polymer of polymers which is a styrene system copolymer over which the bridge was constructed, and 
Per sum total of this low molecular weight polymer (a) and this amount polymer of polymers (c), These low 
molecular weight polymers (a) are [ 65 - 90 weight section and this amount polymer of polymers (c) ] 35 - 10 
weight sections. (However, the sum totals of a low molecular weight polymer (a) and the amount polymer of 
polymers (c) are 100 weight sections) A toner for electrostatic charge image development which is Lp<Mp and is 
characterized by a molecular weight polymer in this (b) being 5-60 weight section to this amount polymer (c) of 
polymers 1 00 weight section. 

[Claim 2]The toner for electrostatic charge image development according to claim 1, wherein this polymer (c) is 
an insoluble and infusible nature polymer (c). 

[Claim 3]The toner for electrostatic charge image development according to claim 1, wherein acid value of this 
binding resin is 0.05 - 2.0 KOHmg/g. 

[Claim 4]This binding resin performs a polymerization with a low molecular weight polymer (a) and an inside 
molecular weight polymer (b) with a suspension polymerization method, After dissolving in a monomer, the 
amount polymer of insoluble and infusible nature polymers (c) by polymerizing. The toner for electrostatic charge 
image development according to any one of claims 1 to 3, wherein a low molecular weight polymer (a) obtained, 
an inside molecular weight polymer (b), and the amount polymer of insoluble and infusible nature polymers (c) are 
the mixed resin which carried out compatible distribution uniformly. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the toner for developing the electrostatic charge image formed in 

a xerography, an electrostatic printing method, an electrostatic recording method, etc. 

[0002] 

[Description of the Prior Art]Generally, the toner for electrostatic charge image development is constituted by 
addition ingredients which consist of a resinous principle, paints, or a color, such as a colorant component and a 
release agent, and a charge controlling agent, and it is used by nature or the synthetic resin, mixing 
independently or suitably as a resinous principle. Much improvement art is proposed about the resinous principle 
in recent years also to the toner suitable for the dry developing system with which technical development was 
advanced to urgency. In the electro photography copying machine especially aiming at a high-speed copy, The 
heating roller establishing method is adopted, once transferring the toner image acquired by development on the 
electrostatic recording body (photoconductive drum) to transfer sheets, such as paper, let this transfer sheet 
pass to the fixing roller which performs heat crimping, a toner image is made to weld to a sheet, and fixing is 
performed. 

[0003]Although various things are known as the method of this fixing, the contact heat fixing method 
represented by especially the heating roller fixing machine is excellent in the point that thermal efficiency is high, 
as compared with uncontacted heat fixing methods, such as a heat plate fusing machine. 
It is desirable at the point in which especially high-speed fixing is possible. 

[0004]In this contact heat fixing method, fixing is usually carried out in a 150-220 ** temperature requirement 
from a viewpoint of the physical properties of binder resin of a toner, a copy speed, the size of power 
consumption, and maintenance and other workability of an image formation device. 

[0005]Then, in the toner with which this fixing method is presented, So that the offset phenomenon by making 
binder resin contain a low molecular weight polymer, and lowering toner viscosity so that fixing may be certainly 
attained at fixing temperature, and a part of toner adhering to a contact heating roller may not arise, It is made 
desirable to make the binder resin concerned contain the amount polymer of polymers, and to raise a toner 
elastic modulus. 

[0006]In the electro photography copying machine aiming at a high-speed copy, the ****** binary system dry 
developer which consists of a mixture of a carrier particle and particle toner is used well. This binary system dry 
developer is held by the electric force which minute particle toner generated by friction of both particles on the 
comparatively big carrier particle surface. 

If an electrostatic latent image is approached, the suction force to this latent image direction over the particle 
toner by the electric field which an electrostatic latent image forms will overcome the associative strength 
between particle toner and a carrier particle, suction adhesion of the particle toner will be carried out on an 
electrostatic latent image, and an electrostatic latent image will be visualized. 

And the intermittent periodic duty of the developer is carried out, filling up the toner consumed by development. 
[0007]Therefore, during prolonged use, a career is the polarity which always considers particle toner as a 
request, and frictional electrification must be carried out to sufficient electrification quantity. However, a toner 
film is formed in a carrier surface by generation of heat according [ the conventional developer ] to a mechanical 
collision or these of the collision between particles, or the collision with particles and a developer, What is called 
SUPENTO-ization arises, and also the minuteness making by crushing, an angle, **, etc. of particle toner arises, 
and the electrifying characteristic of a career will need to get worse with a hour of use, and will need to 
exchange the whole developer. 

[0008]In order to prevent such SUPENTO-ization and to obtain always stable electrification quantity during 
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prolonged use, although the method of covering various resin from before to a carrier surface is proposed, the 
still satisfying thing is not obtained. 

[0009]It is easy to cause degradation of the developer by SUPENTO-izing and toner minuteness making by 
receiving a still stronger mechanical collision within using many amounts of low molecular weight polymers so 
that [ positive fixability ] it may be especially attained in the toner for electro photography copying machines 
aiming at a high-speed copy, and a high-speed developer etc. 

[0010]In the high-speed copy, since the number of sheets of the copy increased and the toner consumption per 
set increased, to reduce the number of times of a maintenance which prevents especially developer 
deterioration and exchanges the whole developer was desired. 

[0011]Even if it is a case where the characteristics demanded temporarily are only fixability and un-offsetting 
nature, As for binder resin, it is insufficient just to only contain the amount polymer of polymers and a low 
molecular weight polymer, To contain in binder resin is required in the state where those polymers were 
compatible in ** and it harmonized completely, and to be what is not divided into ** in the time of preservation 
or image formation, etc. is demanded at the time of manufacture of a toner. 

[0012]This is because the fixability by a low molecular weight polymer and the un-offsetting nature by the 
amount polymer of polymers are simultaneously demonstrated only after being in such a state, and is because 
the target effect cannot be acquired as a toner in the state where it only lived together in order to demonstrate 
the operation with each individual polymer. 
[0013] 

[Problem(s) to be Solved by the Invention]This invention is made based on the situation like the above, and the 
place made into the purpose is to provide the toner for electrostatic charge image development which sets 
without un-offsetting nature, fixability, the grindability at the time of manufacture, the blocking resistance at the 
time of preservation (cohesionless), and the development nature at the time of image formation, and has the 
good characteristic. 

[0014]In the developer containing the career on which other purposes of this invention had the surface covered 
by resin, With the high developer deterioration preventive effect over SUPENTO-izing and toner minuteness 
making of the toner of said career maintained, even if it uses it for a long time, electrification quantity 
distribution is narrow, and the developer for electrostatic latent images without generating of a reverse 
electrification nature toner, image quality deterioration, and natural complexion dirt is provided, [0015]It is in 
suppressing the toner electrification amount change by an environmental variation, for example, humidity etc., 
few, and providing the developer which can form the always stable picture. Generally, electrification quantity is 
high at the time of damp, it becomes low at the time of highly humid, and the quality of a picture changes with 
these, and this invention developer also improves such a fault. 
[0016] 

[Means for Solving the Problem]In a toner for electrostatic charge image development used as the main 
ingredients, as for this invention, this bonding resin bonding resin and colorant, [0017](a) A low molecular weight 

polymer whose GPC-molecular-weight peaks Lp are 4x10 3 - 2x10 4 and its weight-average-molecular-weight 
(Mw) / whose number average molecular weight (Mn) is the styrene system copolymers which are less than 3.5 
[0018](b) A molecular weight polymer while a GPC-molecular-weight peak (Mp) is a styrene system copolymer 

which are 3x10 4 - 5x10 5 [0019](c) The amount polymer of polymers which is a styrene system copolymer over 
which the bridge was constructed [0020]Contain and Per sum total of this low molecular weight polymer (a) and 
this amount polymer of polymers (c), 65 - 90 weight section and this amount polymer of polymers (c) are 35-10 
weight sections (however, the sum totals of a low molecular weight polymer (a) and the amount polymer of 
polymers (c) are 100 weight sections), and this low molecular weight polymer (a) is Lp<Mp, [0021]And a toner for 
electrostatic charge image development characterized by a molecular weight polymer in this (b) being 5-60 
weight section to this amount polymer (c) of insoluble and infusible nature polymers 100 weight section is 
provided, [0022]A toner for electrostatic charge image development, wherein acid value of this binding resin is 
0.1 - 2.0 KOHmg/g is preferred, This binding resin performs a polymerization with a low molecular weight 
polymer (a) and an inside molecular weight polymer (b) with a suspension polymerization method, A toner for 
electrostatic charge image development, wherein a low molecular weight polymer (a) obtained by polymerizing 
the amount polymer of insoluble and infusible nature polymers (c) after dissolving in a monomer, an inside 
molecular weight polymer (b), and the amount polymer of polymers (c) are the mixed resin which carried out 
compatible distribution uniformly is preferred, This polymer (c) has a more preferred insoluble and infusible 
nature polymer (c), [0023]TONA for electrostatic charge image development suitable for a developer with which 
this toner for electrostatic charge image development uses a career which has a resin coating layer is preferred. 
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[0024]A toner for electrostatic charge image development by this invention in this way, Compared with the 
conventional toner, it has fixability low minimum temperature which can be established and good, It has 
outstanding un-offsetting nature and blocking resistance, without spoiling this, Grindability at the time of 
manufacture is good, development nature which frictional electrification nature was preferred and was excellent 
is demonstrated, and it has the performance with large endurance at the time of repeated use which stood high 
that developer deterioration does not happen easily in a developer using a career which moreover has a resin 
coating layer. 

[0025]It is what is called a styrene system monomer that gives a styrene system ingredient used as a 
constitutional unit of said binder resin, and as the example, Styrene, o-methylstyrene, m-methylstyrene, p- 
methylstyrene, Alpha-methylstyrene, p-ethylstyrene, 2,4-dimethylstyrene, p-n-butylstyrene, p-tert- 
butylstyrene, p-n-hexylstyrene, Styrene is the most preferred although p-n-octylstyrene, p-n-nonylstyrene, p- 
n-decylstyrene, p-n-dodecylstyrene, p-methoxy styrene, p-phenylstyrene, p-KURORU styrene, 3,4-dichloro 
styrene, etc. can be mentioned. 

[0026]It is what is called an acrylic system monomer that gives the 1st acrylic ingredient and the 2nd acrylic 
ingredient which constitute said binder resin with said styrene system ingredient, and as the example, As acrylic 
acid alkyl ester and methacrylic acid alkyl ester, For example, methyl acrylate, ethyl acrylate, acrylic acid n- 
butyl, Isobutyl acrylate, acrylic acid ethylhexyl, methyl methacrylate, There are ethyl methacrylate, methacrylic 
acid n butyl, methacrylic acid isobutyl, lauryl methacrylate, stearyl methacrylate, etc., and acrylic acid n butyl, 
acrylic acid ethylhexyl, n-butyl methacrylate, and lauryl methacrylate are especially preferred. 
[0027]As for this acrylic ingredient, it is preferred that it is desirable still more preferred that it is a thing in 
within the limits whose glass transition temperature of a copolymer produced by making polymerize under a 
monomer of said styrene system ingredient and the usual conditions is 40 ** - 80 **, and it is in within the limits 
whose glass transition temperature is 50 ** - 70 **. However, glass transition temperature of an inside 
molecular weight polymer (b) is not this limitation. 

[0028]With the "insoluble and infusible nature" of the desirable amount polymer of insoluble and infusible nature 
polymers of an example (c) which constitutes said binder resin, it is "insolubility" and is what says "infusibility" 
— **** — "insolubility" — AFTM-407-02 (the United States of America.) When it depends on the automotive 
paint examining method, a press-forming specimen of resin is wrapped in a wire gauze of 300 meshes and it 
heats under flowing back in acetone for 7 hours, an insoluble solution pitch preferably not less than 95% of thing 
not less than 90% per weight at the beginning ****, On the other hand, when the above-mentioned acetone 
insolubility pitch is applied with a descent type flow tester (made by Shimadzu) and "infusibility" applies 10 kg of 
load at 200 **, the amount of **** for 1 minute of the beginning says a thing below 1 mm from a nozzle of path 
0.5x1 m/m. 

[0029]Although the amount polymer of polymers (c) has a cross linking agent as a constituent, Such a cross 
linking agent is a compound which mainly has two or more double bonds of polymerization nature, For example, 
aromatic divinyl compounds, such as divinylbenzene and divinylnaphthalene, Ethylene glycol dimethacrylate, 
tetraethylene glycol dimethacrylate, There are diethylene nature carboxylate, such as 1, 3 butanediol 
dimethacrylate, 1, 6 hexanediol diacrylate, and aryl methacrylate, N, N JIBIRU aniline, divinyl ether, a 
divinylsulfide, etc. Divinylbenzene, ethylene glycol dimethacrylate, 1 , and 6 hexanediol diacrylate is used suitably. 
[0030]0.01 to 2% of the weight of a thing is suitably used among monomers from which the amount of cross 
linking agents constitutes the amount polymer of polymers (c), and 0.04 to 0.8% of the weight of a thing is used 
especially suitably preferably 0.02 to 1 % of the weight still more preferably. 

[0031]Since especially the amount polymer of polymers (c) needs to construct a low molecular weight polymer 
(a) and an inside molecular weight polymer (b), and a matrix, that over which the bridge was constructed by the 
amount polymer of polymers is used suitably, and very little initiators or polyfunctional initiators are suitably 
used for a synthetic reaction of the polymer. 

[0032]A low molecular weight polymer (a) used by the invention in this application 50 to 100 % of the weight of 
styrene, And it is a styrene system polymer which contains acrylic acid alkyl ester and/or 50 to 0 % of the 
weight of methacrylic acid alkyl ester as a monomeric unit, and an especially suitable example is a thing of 70 to 
95 % of the weight of styrene, and 30 to 5 % of the weight of acrylic acid n butyl. 

[0033]An inside molecular weight polymer (b) is a styrene system polymer which contains 30 to 90 % of the 
weight of styrene and acrylic acid alkyl ester, and/or 70 to 10 % of the weight of methacrylic acid alkyl ester as a 
monomeric unit, An especially suitable example is a thing of 50 to 90 % of the weight of styrene, and 50 to 20 % 
of the weight of acrylic acid n butyl. 

[0034]The amount polymer of polymers (c) 50 to 100 % of the weight of styrene, And are acrylic acid alkyl ester 
and/or 50 to 0 % of the weight of methacrylic acid alkyl ester, and 0.01 to 2 % of the weight (three persons 7 sum 
total will be 100 % of the weight) of cross linking agents the styrene system polymer which is contained as a 
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monomeric unit and which constructed the bridge, and an especially suitable example. They are 60 to 90 % of the 
weight of styrene, 5 to 20 % of the weight of methacrylic acid n butyl, 30 to 10 % of the weight of acrylic acid n 
butyl, and a thing of 0.01 to 2 % of the weight (four persons' sum total will be 100 % of the weight) of cross linking 
agents. 

[0035]In a low molecular weight polymer (a), the amount polymer of polymers (c) is [ 65 - 90 weight section 
and ] 35 - 10 weight section (however, the sum total of a low molecular weight polymer (a) and the amount 
polymer of polymers (c)). That it is in the range of being 100 weight sections desirable still more preferably, A 
thing of 30 - 15 weight section is suitably used for 70 - 85 weight section and the amount polymer of insoluble 
and infusible nature polymers (c), and a low molecular weight polymer (a) receives amount polymer (c) of 
insoluble and infusible nature polymers 100 weight section, It is desirable still more preferred that an inside 
molecular weight polymer (b) is in the range of 5 - 50 weight section, and a thing of 10 - 40 weight section is 
suitably used for an inside molecular weight polymer (b). 

[0036]If there are few low molecular weight polymers (a) than 65 weight sections (there are more amount 
polymers of polymers (c) than 35 weight sections), although offset-proof nature is good, it becomes poor, fixing 
lower limit temperature rises, and its fixability in a low temperature region is not preferred. If there are more low 
molecular weight polymers (a) than 85 weight sections (there are few amount polymers of polymers (c) than 15 
weight sections), although it is good, it becomes easy to generate hot offset, and temperature width which can 
be established becomes narrow, and fixability is not preferred. 

[0037]It is difficult to acquire the target effect only by filling an optimum range of the above-mentioned low 
molecular weight polymer (a) and the amount polymer of polymers (c), It is still more preferred that a low 
molecular weight polymer (a), an inside molecular weight polymer (b), and the amount polymer of polymers (c) fill 
to homogeneity respectively with mixed resin which carried out compatible distribution using an inside molecular 
weight polymer (b). 

[0038]If there are few inside molecular weight polymers (b) to amount polymer (c) of polymers 100 weight 
section than five weight sections, although it is good, it becomes easy to generate hot offset, and temperature 
width which can be established becomes narrow, and fixability is not preferred. An obtained toner becomes weak, 
and if SUPENTO-izing to a career and minuteness making of a toner are long-term-use-made easy to cause, its 
toner fogging to toner scattering and an unfilled space part from a career will increase. 

[0039]If there are more inside molecular weight polymers (b) to amount polymer (c) of polymers 100 weight 
section than 50 weight sections, although offset-proof nature is good, it becomes poor, fixing lower limit 
temperature rises, and its fixability in a low temperature region is not preferred. 

[0040]the GPC-molecular-weight peak Lp of a low molecular weight polymer (a) — 4x1 0 3 - preferably 5x10 4 

4x10 3 - 2x10 4 — further — desirable — 5x10 3 - 1.5x10 4 — and less than 3.5 thing is suitably used for 
weight-average-molecular-weight (Mw) / number average molecular weight (Mn) of a low molecular weight 
polymer (a). 

[0041 ]If the GPC-molecular-weight peak Lp of a low molecular weight polymer (a) is lower than 4x10 3 fixability 
is good, but its life of a developer is [ that a toner tends to cause SUPENTO and minuteness making in a 

developing machine ] short. If the molecular weight peaks Lp are higher than 2x10 4 although SUPENTOHzing 
and the minuteness making cannot break out easily, fixability in a low temperature region becomes poor, fixing 
lower limit temperature rises, and it becomes poor [ cold offset temperature ], and is not preferred. 

[0042]the GPC-molecular-weight peak Mp of an inside molecular weight polymer (b) — 3x10 4 - 5x10 5 — 

desirable — 5x1 0 4 - a thing of 8x10 4 - 4x10 5 is used suitably still more preferably 5x10 5 . 

[0043]If the GPC-molecular-weight peak Mp of an inside molecular weight polymer (b) is lower than 3x10 4 
although fixability is good, it becomes easy to generate hot offset, temperature width which can be established 
becomes narrow, and it is not preferred, in order to demonstrate an operation with each individual polymer of a 
low molecular weight polymer (a) and the amount polymer of polymers (c), although it is thought that it is based 
on the splice effect of an inside molecular weight polymer to the compatibility of a low molecular weight polymer 
(a) and the amount polymer of polymers (c), An obtained toner becomes weak, and if SUPENTOHzing to a career 
and minuteness making of a toner are long-term-use-made easy to cause, its toner fogging to toner scattering 
and an unfilled space part from a career will increase. If the GPC-molecular-weight peak Mp of an inside 

molecular weight polymer (b) is higher than 50x10 4 , although offset-proof nature is good, it becomes poor, fixing 
lower limit temperature rises, and its fixability in a low temperature region is not preferred. 
[0044]There is a tendency for relation between an inside molecule and a low molecule to be reversed as it is 
required for a GPC-molecular-weight peak (Mp) of an inside molecule polymer (b) to be that it is high (Lp<Mp) 
and it is Lp>Mp, and for offset-proof nature and endurance to be inferior to a GPC-molecular-weight peak (Lp) 
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of said low molecule polymer (<a). 

[0045]Glass transition temperature (Tg) of an inside molecular weight polymer (b) is 0 ** - 70 **, and a thing of 
the range of 80 ** - 1 60 ** is used suitably at a descent type flow tester's softening temperature, and a thing 
whose Tg(s) are 20 ** - 55 ** still more preferably and whose softening temperatures are 90 ** - 150 ** is 
used suitably. 

[0046]If Tg becomes higher than 160 ** more highly than 70 ** in softening temperature, offset-proof nature is 
good, but there is a tendency which becomes poor [ fixability in a low temperature region ], fixing lower limit 
temperature rises and there is a tendency which is not preferred. If Tg becomes lower than 80 ** lower than 0 
** in softening temperature, fixability is good, but there is a tendency for there to be a tendency hot offset 
becomes easy to generate, and for temperature width which can be established to become narrow. There is also 
a tendency for the preservability of a toner to worsen. 

[0047]lf acid value is lower than 0.05 KOHmg/g, resistance of resin which is a main constituent of a toner will be 
considered to be based on a high thing, but the electrifying characteristic of a career and a toner changes with a 
hour of use, and there is a tendency for a stable developer not to be obtained. There is a tendency for the 
polarity of resin to become large if acid value is larger than 2.0 KOHmg/g, and it to become difficult to obtain 
electrification quantity of a career made into the purpose and a toner. Preferably, a thing of the range of 0.1 to 
2.0 KOHmg/g is suitably used for acid value. 

[0048]In the developing-negatives method what is called using a binary system developer with which a career 
which comprises iron powder or a glass bead was mixed by said toner, a toner for electrostatic charge image 
development obtained by this invention is used suitably for a developer which uses a career which has a resin 
coating layer. 

[0049]A toner of this invention is not limited only to a binary system developer, and can be applied also to a one 
component system developer which does not use a career, for example, magnetic monocomponent toner which 
contained magnetic powder in a toner, and nonmagnetic monocomponent toner which does not contain magnetic 
powder in a toner. 

[0050]Generally as a career which has a resin coating layer, iron, nickel, a ferrite, A career covered with an 
enveloping layer of insulating resin is typical, and the surface of nuclide particles which comprise a glass bead as 
an insulating resin material, Generally a fluoro-resin, silicon resin, an acrylic resin, styrene acrylic 
copolymerization resin, polyester resin, and a polybutadiene resin are typical. 

[0051]When a developer which uses as an ingredient a toner for electrostatic charge image development 
obtained by this invention and a career which has a resin coating layer is used, SUPENTO which particle toner 
adheres on the surface of a carrier particle, and is polluted is able to control the frictional electrification 
characteristic of few remarkable careers and toners, and it excels in endurance and is suitable for an especially 
high-speed electro photography machine at a point that a use life is long. 

[0052]Main-ingredients resin of binder resin of this invention toner is compoundable by a following method. 
Namely, a polymerization method generally known, i.e., a mass polymerization method, a suspension 
polymerization method, After compounding respectively a low molecular weight polymer (a) and an inside 
molecular weight polymer (b) by a solution polymerization method etc., these polymers can be dissolved in a 
monomer which polymerizes and turns into the amount polymer of polymers (c), and the appropriate back can 
compound this mixture with a suspension polymerization method. 

[0053]When a low molecular weight polymer (a), an inside molecular weight polymer (b), and the amount polymer 
of polymers (c) are mixed uniformly and an inside molecular weight polymer (b) exists in the synthetic process, 
the feature of the above synthesizing method, It is in a point that the state where three polymers of a low 
molecular weight polymer (a) and the amount polymer of polymers (c) harmonized completely is acquired. 
[0054]It can check that it is mixed resin in the state where three polymers, a low molecular weight polymer (a), 
an inside molecular weight polymer (b), and the amount polymer of polymers (c), carried out compatible 
distribution uniformly by "a method of presuming a part for gel." 

[0055]With "a method of presuming a part for gel." Since a rate of dissolution of soluble components will be 
affected if a polymer component for which the bridge was constructed in a resin composition and which became 
a solvent with the amount polymer of polymers (for example, insoluble and infusible nature) constructs a low 
molecular weight polymer and an inside molecular weight polymer, and a matrix in mixed resin. By measuring a 
polymerization rate of a polymer component which became meltable to a solvent by fixed time extraction, it can 
use as a parameter which shows a grade in the state where three polymers carried out uniform compatible 
distribution. It is defined as tetrahydrofuran (it omits the following THF) insoluble matter with a value measured 
by a method shown below. 

[0056]That is, weighing of about 1 g of the resin is carried out (W^. [g]After condensing a soluble component 
which put into an extraction thimble (Toyo Roshi N0.86R), was missing from Soxhlet extractor, extracted for 6 
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hours, using 100-200 ml of THF(s) as a solvent, and was extracted with a solvent, it dries at 100 ** for several 
hours, and it is basis weight (W 2 ) about the amount of soluble resinous principles. [g]It carries out and calculates 

according to the following formulas. 
[0057] 

THF insoluble matter =(W r W 2 )/W 1 x100 [%] 

In mixed resin in the state where three polymers obtained by this invention carried out uniform compatible 
distribution, THF insoluble matter is preferred and 75 to 95% of thing is used suitably still more preferably 70 to 
98%. 

[0058]If THF insoluble matter is lower than 70%, a uniform compatible dispersion state is bad, and it becomes 
easy to generate hot offset, temperature width which can be established becomes narrow, and it is not desirable. 
If THF insoluble matter is higher than 98%, crosslinking density becomes become high too much and poor 
[ fixability ], and is not preferred. 

[0059]To a toner for electrostatic charge image development concerning this invention. Suitable paints or a color 

is blended as colorant, necessity is accepted further, and it is a charge controlling agent (a toner additive of 

other kinds, such as a release agent and a magnetic body, can be made to be able to blend, and external 

additives, such as a fluidity modifier and a cleaning assistant, can be processed to a toner surface.), 

[0060]As for all the auxiliary-among bonding resin bonding resin, although other styrene resin, polyester system 

resin, etc. may be blended and used auxiliary in addition to the main bonding resin, 30 or less % of the weight is 

preferred. 

[0061 ]The toner can obtain a final product (toner) of request particle size distribution whose mean particle 
diameter is 3-30 micrometers by blending the above-mentioned additive agent with main resinous principles, 
carrying out mixed fusion uniformly, and classifying with a classifier after pulverizing with an upper jet mill etc. 
which carried out crushing of the molten mixture if needed [ after-cooling ]. 
[0062] Each test method used on these specifications is explained below. 

[Molecular weight measurement] A peak position molecular weight of molecular weight distribution to a gel 
permeation chromatography (GPC). A sample was dissolved in a tetrahydrofuran (THF) by 0.2wt% of 
concentration using a device equipped with a column (TOSOH GMHx3 **), and it measured at the rate of flow of 
1 ml/min at temperature of 20 **. On the occasion of the determination of molecular weight of a sample, 
logarithm and a count number of a molecular weight of an analytical curve prepared by monodisperse 
polystyrene standard sample whose molecular weight which this sample has is several sorts chose a measuring 
condition included within limits used as a straight line. 

[0063][Acid value measuring method] After carrying out 400 mg of resin sample weighing, adding 50 ml of 
acetone and dissolving in N 2 gas atmosphere, Phenol FUTAREN directions liquid (1% ethyl alcohol solution) was 

titrated by N 2 OH of 1/1 00N in 1-2 drops, in addition N 2 gas atmosphere, and acid value was computed from a 

following formula. 

[0064] Acid value[KOHmg/g] =[(x-B) xfx56.1 1x0.01] The factor x of an N 2 OH regulation solution of amount [ of / 

sampling ] f:1/100N: A titration value of a sample [ml] 
B: A titration value of a blank test [ml] 

[0065][Softening temperature measuring method] Basis weight of 1 g of the resin samples was carried out, it 
measured in Shimazu flow tester CFT500 on condition of for 1x10 mm of nozzle, load [ of 30 kg ], and heating- 
rate/of 3 **, and temperature of the halfway point of distance from a flow start to an end was made into 
softening temperature. 

[0066] [Glass transition point (Tg)] In a differential scanning calorimeter and Shimazu DSC-30, it measured on 
condition of for heating-rate/of 10 ** under N 2 gas atmosphere, and a shoulder was set to Tg. 

[0067][Copy examination] 

** fixable examination (offset nature and minimum fixing temperature) 

a commercial electro photography copying machine — converting (what, as for a photo conductor, revolving 
speed of Se system photo conductor and a fixing roller made variable heating roller temperature in 500 mm/ 
[ sec and ] and an anchorage device, and removed an oil application device) — picture **** was performed. 
Fixing temperature was controlled at 120 ** - 230 **, and the fixability of a picture and offset nature were 
evaluated. 

[0068]500 g of load is put on a fastness-test machine which covered the bottom with suede with minimum fixing 
temperature here, 5 round-trip ****** and before and after rubbing, optical reflective density is measured for a 
picture top to which it was fixed through a fixing machine with Macbeth's reflection density plan, and 
temperature of a fixing roller at the time of a fixing rate by the following definitions exceeding 70% is said. 
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[0069]fixing rate =(image density [ after rubbing ] / image density before rubbing) x — 100%, as a **** 
pickpocket examination, a half-tone fixed image part is rubbed in paper, and temperature of a fixing roller in case 
there is no dirt of a fixed image is said again. 

[0070]** In a fogging copy examination in the paper, a fogging of a toner to a background (unfilled space part) 
was measured using Minolta Co., Ltd. make CR-200 color difference meter. When there is little fogging, 0.5% or 
less of value is shown, and when there is much fogging, 1% or more of value is shown. 

[0071]** About preservation stability preservation stability, a grade of generating of condensation when each 
toner is neglected to a 50 ** thermostat for 24 hours was evaluated. 

[0072][Example of the inside molecular weight polymer (b) manufacture- 1] To a 50— i. polymerization machine, 
styrene (st)7.3kg butyl acrylate (BA)2.7kg, After preparing and carrying out the mixture solution of the benzoyl 
peroxide 22g, add 20 kg of solution of deionized water in which 10 g of polyvinyl alcohol (Gosenol KH-1 7) was 
dissolved, heat an inside of a polymerization-under stirring opportunity at 85 **, perform a polymerization 

reaction for 10 hours, and molecular weight peaks by 26x10 4 . An inside molecular weight polymer of 54 ** of 
glass transition points (it omits the following Tg) and 142 ** of softening temperatures was obtained. 
[0073][Example of the inside molecular weight polymer (b) manufacture-2] To a 50— l polymerization machine, 3.7 
kg of 6.3 kg of styrene butyl acrylate, After preparing and carrying out the mixture solution of the benzoyl 
peroxide 15g, add 20 kg of solution of deionized water in which 10 g of polyvinyl alcohol (Gosenol KH-1 7) was 
dissolved, heat an inside of a polymerization-under stirring opportunity at 90 **, perform a polymerization 

reaction for 10 hours, and molecular weight peaks by 35x10 4 . While Tg(s) were 30 ** and 1 15 ** of softening 
temperatures, a molecular weight polymer was obtained. 

[0074][Example of the inside molecular weight polymer (b) manufacture-3] To a 50— i. polymerization machine, 3.2 
kg of 6.8 kg of styrene butyl acrylate, After preparing and carrying out the mixture solution of the benzoyl 
peroxide 31 g, 20 kg of solution of deionized water in which 10 g of polyvinyl alcohol (Gosenol KH-1 7) was 
dissolved was added, an inside of a polymerization-under stirring opportunity was heated at 90 **, a 
polymerization reaction was performed for 10 hours, and molecular weight peaks obtained a molecular weight 

polymer, while Tg(s) were 41 ** and 122 ** of softening temperatures in 19x10 4 . 

[0075][Example of the inside molecular weight polymer (b) manufacture-4] To a 50— j. polymerization machine, 3.0 
kg of 7.0 kg of styrene butyl acrylate, After preparing and carrying out the mixture solution of the benzoyl 
peroxide 65g, add 20 kg of solution of deionized water in which 10 g of polyvinyl alcohol (Gosenol KH-1 7) was 
dissolved, heat an inside of a polymerization-under stirring opportunity at 90 **, perform a polymerization 

reaction for 10 hours, and molecular weight peaks by 12x10 4 . While Tg(s) were 47 ** and 123 ** of softening 

temperatures, a molecular weight polymer was obtained. 

[0076] 

[Example-1] To a 50— i. polymerization machine, styrene (st)8.6kg butyl acrylate (BA)1.4kg, After preparing and 
carrying out the mixture solution of the benzoyl peroxide 600g, 20 kg of solution of deionized water in which 10 g 
of polyvinyl alcohol (Gosenol KH-1 7) was dissolved was added, an inside of a polymerization-under stirring 
opportunity was heated at 140 **, a polymerization reaction was performed for 10 hours, and molecular weight 
peaks obtained a low molecular weight polymer of 1 1,000. 

[0077]To a 50— l polymerization machine, then, 7.59 kg of the above-mentioned low molecular weight polymers, 
0.69 kg of inside molecular weight polymers of example of manufacture-1 , and styrene (st)1.34kg butyl acrylate 
(BA)0.17kg, 0.21 kg of butyl methacrylate (BMA), 1.6 g of divinylbenzene, Kaya ester HTP(Di-t-intylperoxy 
hexahydroterephthal ate)4g is taught, After carrying out a mixture solution, 20 kg of solution of deionized water 
in which Gosenol KH-1 7 and 10 g were dissolved was added, and the inside of a polymerization-under stirring 
opportunity was heated at 85 **, and after a 12-hour polymerization reaction, 250g of NaOH(s) were supplied 
1 0%, and it riped at 85 ** for 2 hours. 

[0078]Drying, washing, and desiccation which are the usual post-processing about the obtained polymer slurry 
are performed, The mixed resin which carried out compatible distribution was obtained to the homogeneity of 40 
copies of inside molecular weight polymers (b) to 81.5 copies of low molecular weight polymers (a) of bead-like 
LP gas. 11,000 Mw/Mn=2.4, 18.5 copies of amount polymers of polymers of insoluble and infusible nature (c), and 
1 00 copies of amount polymers of polymers. 

[0079](Check of the amount polymer of insoluble and infusible nature polymers of a desirable example) To the 
same polymerization machine independently again only the above-mentioned amount polymerization reaction of 
polymers, Namely, 1.34 kg of styrene, 0.17 kg of butyl acrylate, After teaching and carrying out the mixture 
solution of 0.12 kg of butyl methacrylate, 2 g of 1-6 hexanediol diacrylate, and the kaya ester HTP3.9g, 20 kg of 
solution of deionized water in which Gosenol KH-1 7 and 10 g were dissolved was added, and it reacted similarly. 
The obtained polymer is 96% of insoluble matter in the examination of AFTM-407-02. 
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And in said descent type flow tester -examination, the amount of **** was the amount polymer of polymers of 
the insoluble and infusible nature which is 0.9 mm. 

[0080]After carrying out grinding mixing of the above, mixed resin 100 weight section which carried out 
compatible distribution uniformly, carbon black (MA-100) 6 weight section, the amount part of polypropylene wax 
(550P) duplexs, and the amount part of auriferous color (S-34) duplexs by a ball mill, it often kneaded for 30 
minutes with a 140 ** hot calender roll. 

[0081]Crushing was carried out by the hammer mill after cooling, and, subsequently the jet mill performed 
pulverizing. After the pneumatic elutriation machine's having performed the classification for the obtained 
pulverizing granular material and obtaining a 5-20-micrometer particle, hydrophobic silica (R-972) 0.2 weight 
section was added, it mixed, and the toner with a mean particle diameter of 10 micrometers was obtained. 
[0082]In [ when a copy examination is done with a commercial copying machine using the above-mentioned 
toner and a silicon resin coated carrier, fixing of a picture becomes possible from 145 **, and ] 230 **. The clear 
picture in which there is no dirt by offset of the toner to a ****** fixing roll, after the copy of 100000 sheets 
does not have toner SUPENTO to a career, and no dirt fogging is like the first stage was acquired. In addition, 
the obtained test result is described in Table 1. All parts show a weight section. 

[0083](Measurement of THF insoluble matter) Said THF insoluble matter of the mixed resin obtained by 
example-1 is 80.2%. 

It was the mixed resin which carried out compatible distribution uniformly. 
[0084] 

[Example-2] To a 50— i. polymerization machine, 1 .4 kg of 8.6 kg of styrene butyl acrylate, After preparing and 
carrying out the mixture solution of the benzoyl peroxide 800g, 20 kg of solution of deionized water in which 10 g 
of polyvinyl alcohol (Gosenol KH-17) was dissolved was added, the inside of a polymerization-under stirring 
opportunity was heated at 140 **, the polymerization reaction was performed for 10 hours, and molecular weight 
peaks obtained the low molecular weight polymer (a) of 8,000. 

[0085]To a 50— i. polymerization machine, then, 7.42 kg of the above-mentioned low molecular weight polymers 
(a), 0.43 kg of inside molecular weight polymers (b) of example of manufacture-2, and 0.32 kg of 1.61 kg of 
styrene butyl acrylate, 0.22 kg of butyl methacrylate, 3.2 g of 1-6 hexanediol diacrylate, After teaching and 
carrying out the mixture solution of the kaya ester HTP(Di-t-intyl peroxy hexahydroterephthal ate)6.6g, 20 kg of 
solution of deionized water in which Gosenol KH-17 and 10 g were dissolved was added, and it reacted like 
example-1. 

[0086]The obtained polymer 77.5 copies of low molecular weight polymers of bead-like LP gas.8000 Mw/Mn=2.6 
(a), The mixed resin which carried out compatible distribution was obtained to the homogeneity of 20 copies of 
inside molecular weight polymers (b) to 22.5 copies of amount polymers of polymers (c) and 100 copies of 
amount polymers of polymers of with the AFTM examination insoluble matter of 97%, and an amount of **** of 
0.6 mm insoluble and infusible nature. A toner is obtained using the above-mentioned mixed resin like example-1, 
and the test result is described in Table 1. 
[0087] 

[Example-3] To a 50— i. polymerization machine, 1.0 kg of 9.0 kg of styrene butyl acrylate, After preparing and 
carrying out the mixture solution of the benzoyl peroxide 1,000g, 20 kg of solution of deionized water in which 10 
g of polyvinyl alcohol (Gosenol KH-17) was dissolved was added, the inside of a polymerization-under stirring 
opportunity was heated at 140 **, the polymerization reaction was performed for 10 hours, and molecular weight 
peaks obtained the low molecular weight polymer of 6,000. 

[0088]To a 50— i. polymerization machine, then, 7.04 kg of the above-mentioned low molecular weight polymers 
(a), 0.29 kg of inside molecular weight polymers (b) of example of manufacture-3, and 0.35 kg of 2.06 kg of 
styrene butyl acrylate, After preparing and carrying out the mixture solution of 0.26 kg of butyl methacrylate, 2.9 
g of 1-6 hexanediol diacrylate, and the benzoyl peroxide 2.7g, 20 kg of solution of deionized water in which 
Gosenol KH-17 and 10 g were dissolved was added, and it reacted like example-1. 

[0089]The obtained polymer 72.5 copies of low molecular weight polymers of bead-like LP gas. 6000 Mw/Mn=2.3 
(a), The mixed resin which carried out compatible distribution was obtained to the homogeneity of 1 1 copies of 
inside molecular weight polymers (b) to 27.5 copies of amount polymers of polymers (c) and 100 copies of 
amount polymers of polymers of with the AFTM examination insoluble matter of 96%, and an amount of **** of 
0.4 mm insoluble and infusible nature. A toner is obtained using the above-mentioned mixed resin like example-1, 
and the test result is described in Table 1. 
[0090] 

[Example-4] To a 50— l polymerization machine, 1.0 kg of 8.3 kg of styrene butyl acrylate, After preparing and 
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carrying out the mixture solution of 0.7 kg of butyl methacrylate, and the benzoyl peroxide 800g, 20 kg of 
solution of deionized water in which 10 g of polyvinyl alcohol (Gosenol KH-17) was dissolved was added, the 
inside of a polymerization-under stirring opportunity was heated at 1 40 **, the polymerization reaction was 
performed for 10 hours, and molecular weight peaks obtained the low molecular weight polymer (a) of 8,000. 
[0091 ]To a 50-i. polymerization machine, then, 7.69 kg of the above-mentioned low molecular weight polymers, 
0.39 kg of inside molecular weight polymers (b) of example of manufacture-4, and 0.34 kg of 1 .48 kg of styrene 
butyl acrylate, 0.1 kg of butyl methacrylate, 3.9 g of ethylene glycol dimethacrylate, After teaching and carrying 
out the mixture solution of the kaya ester HTP(Di-t~intyl peroxy hexahydroterephthal ate)4.4g t 20 kg of solution 
of deionized water in which Gosenol KH-17 and 10 g were dissolved was added, and it reacted like example-1. 
[0092]The obtained polymer 80 copies of low molecular weight polymers of bead-like LP gas. 8000 Mw/Mn=2.8, 
The mixed resin which carried out compatible distribution was obtained to the homogeneity of 20 copies of 
inside molecular weight polymers (b) to 20 copies of amount polymers of polymers (c) and 100 copies of amount 
polymers of polymers of with the AFTM examination insoluble matter of 98%, and an amount of **** of 0.5 mm 
insoluble and infusible nature. A toner is obtained using the above-mentioned mixed resin like example-1, and 
the test result is described in Table 1 . 
[0093] 

[Comparative example-1] To a 50— j. polymerization machine, 1.4 kg of 8.6 kg of styrene butyl acrylate, After 
preparing and carrying out the mixture solution of the benzoyl peroxide 600g, 20 kg of solution of deionized water 
in which 10 g of polyvinyl alcohol (Gosenol KH-17) was dissolved was added, the inside of a polymerization- 
under stirring opportunity was heated at 140 **, the polymerization reaction was performed for 10 hours, and 
molecular weight peaks obtained the low molecular weight polymer (a) of 1 1,000. 

[0094]To a 50— i. polymerization machine, then, 5.77 kg of the above-mentioned low molecular weight polymers, 
3.85 kg of inside molecular weight polymers of example of manufacture-1 , and 2.96 kg of styrene, 0.89 kg of butyl 
acrylate, 4.6 g of 1-6 hexanediol diacrylate, After teaching and carrying out the mixture solution of the kaya 
ester HTP(Di-t~intylperoxy hexahydroterephthal ate)8.9g, 20 kg of solution of deionized water in which Gosenol 
KH-17 and 10 g were dissolved was added, and it reacted like example-1. 

[0095]The obtained polymer 60 copies of low molecular weight polymers of bead-like LP gas.1 1,000 Mw/Mn=2.5, 
The mixed resin which carried out compatible distribution was obtained to the homogeneity of ten copies of 
inside molecular weight polymers to 40 copies of amount polymers of polymers and 100 copies of amount 
polymers of polymers of with the AFTM examination insoluble matter of 97%, and an amount of **** of 0.7 mm 
insoluble and infusible nature. A toner is obtained using the above-mentioned mixed resin like example-1, and 
the test result is described in Table 2. 
[0096] 

[Example-4] To a 50— l polymerization machine, 1.4 kg of 8.6 kg of styrene butyl acrylate, After preparing and 
carrying out the mixture solution of the benzoyl peroxide 600g, 20 kg of solution of deionized water in which 10 g 
of polyvinyl alcohol (Gosenol KH-17) was dissolved was added, the inside of a polymerization-under stirring 
opportunity was heated at 140 **, the polymerization reaction was performed for 10 hours, and molecular weight 
peaks obtained the low molecular weight polymer of 1 1,000. 

[0097]To a 50— i. polymerization machine, then, 8.78 kg of the above-mentioned low molecular weight polymers, 
0.46 kg of inside molecular weight polymers of example of manufacture-1, and 0.076 kg of 0.593 kg of styrene 
butyl acrylate, 0.091 kg of butyl methacrylate, the JIBIJIRU benzene 0.8g, After teaching and carrying out the 
mixture solution of the kaya ester HTP(Di-t-intyl peroxy hexahydroterephthal ate)2.3g, 20 kg of solution of 
deionized water in which Gosenol KH-17 and 10 g were dissolved was added, and it reacted like example-1. 
[0098]The obtained polymer 92 copies of low molecular weight polymers of bead-like LP gas. 1 1,000 Mw/Mn=2.7, 
The mixed resin which carried out compatible distribution was obtained to the homogeneity of 60 copies of 
inside molecular weight polymers to eight copies of amount polymers of polymers and 100 copies of amount 
polymers of polymers of with the AFTM examination insoluble matter of 96%, and an amount of **** of 0.9 mm 
insoluble and infusible nature. A toner is obtained using the above-mentioned mixed resin like example-1, and 
the test result is shown in Table 2. 
[0099] 

[Comparative example-3] To a 50-i. polymerization machine, 1.0 kg of 8.3 kg of styrene butyl acrylate, After 
preparing and carrying out the mixture solution of 0.7 kg of butyl methacrylate, and the benzoyl peroxide 800g, 
20 kg of solution of deionized water in which 10 g of polyvinyl alcohol (Gosenol KH-17) was dissolved was added, 
the inside of a polymerization-under stirring opportunity was heated at 140 **, the polymerization reaction was 
performed for 10 hours, and molecular weight peaks obtained the low molecular weight polymer of 8,000. 
[0100]To a 50-i. polymerization machine, then, 8.0 kg of the above-mentioned low molecular weight polymers and 
0.36 kg of 1.54 kg of styrene butyl acrylate, 0.1 kg of butyl methacrylate, 2 g of 1-6 hexanediol diacrylate, After 
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teaching and carrying out the mixture solution of the kaya ester HTP(Di-t-intyl peroxy hexahydroterephthal ate) 
6.1g, 20 kg of solution of deionized water in which Gosenol KH-17 and 10 g were dissolved was added, and it 
reacted like example-1. 

[0101]The obtained polymer obtained the mixed resin which carried out compatible distribution to the 
homogeneity of 80 copies of low molecular weight polymers of bead-like LP gas. 8,000 Mw/Mn=3.1, and 20 copies 
of amount polymer [ of insoluble and infusible nature ] of polymers **. A toner is obtained using the above- 
mentioned mixed resin like example-1, and the test result is shown in Table 2. 
[0102] 

[Comparative example-5] To a 50-i. polymerization machine, 3.5 kg of 6.5 kg of styrene butyl acrylate, After 
preparing and carrying out the mixture solution of the benzoyl peroxide 600g, 20 kg of solution of deionized water 
in which 10 g of polyvinyl alcohol (Gosenol KH-1 7) was dissolved was added, the inside of a polymerization- 
under stirring opportunity was heated at 140 **, the polymerization reaction was performed for 10 hours, and the 
polymer of the average molecular weight 12,000 was obtained. 

[0103]6.5 kg of styrene and 3.5 kg of butyl acrylate were made to react with another polymerization machine, 
and the polymer of the average molecular weight 210,000 was obtained. 6.5 kg of styrene and 3.5 kg of butyl 
acrylate were made to react with another polymerization machine, and the polymer of the average molecular 
weight 1,150,000 was obtained. Using 100 copies of polymer mixtures which mixed 60 copies of polymers of the 
average molecular weight 12,000 obtained at the above-mentioned reaction, 30 copies of polymers of the 
average molecular weight 210,000, and ten copies of polymers of the average molecular weight 1,150,000, a toner 
is obtained like example-1 and the test result is shown in Table 2. 
[0104] 

[Comparative example-6] To a 50— i. polymerization machine, 2.0 kg of 8.0 kg of styrene butyl acrylate, After 
preparing and carrying out the mixture solution of 50 g of divinylbenzene, and the benzoyl peroxide 500g, 20 kg 
of solution of deionized water in which 10 g of polyvinyl alcohol (Gosenol KH-17) was dissolved was added, the 
inside of a polymerization-under stirring opportunity was heated at 85 **, the reaction was performed for 10 
hours, and the polymer over which the bridge was constructed was obtained. A toner is obtained using the 
above-mentioned bridge construction resin like example-1, and the test result is shown in Table 2. 
[0105] 
[Table 1] 
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[0107] 

[Effect of the lnvention]This invention relates to the toner for developing the electrostatic charge image formed 
in a xerography, an electrostatic printing method, an electrostatic recording method, etc. In the developer 
containing the career which the toner obtained by this invention was [ career ] excellent in un-offsetting nature, 
fixability, the grindability at the time of manufacture, and the development nature at the time of the blocking 
resistance (cohesionless) image formation at the time of preservation, and had the surface covered with resin, 
With the high preventive effect over SUPENTOHzing of the toner of a career maintained, even if it uses it for a 
long time, electrification quantity distribution shows narrowly the outstanding physical properties that there are 
not generating of a reverse electrification nature toner, image quality deterioration, and natural complexion dirt. 



[Translation done.] 
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(57) [mm 

[*(£] IS*tttt£*eftlfc£±JiBftJ:-*-«||»««r« 

(a) GPC#^ 8 tf— 9 (Lp) A<4 x 1 o3~5 x 1 O^MO ^(D 

aa^^a (Mw) /m^ttm. <m ttz. s^mv & 

(b) GPCfl^ a e— > (Mp) A<3 x 1 04-5 x 1 05t? $. -5 X 



(2) 



4*^1^5-1 5 8 2 8 0 



(a) GPC^Sf-^LpAMx 103~5x 104r*B.-O-€-(DS 
S¥i£|^^« (Mw) /»¥*3#** (Mn) ft<, 3. 55**-? & * 

(b) GPC»^St°--j7 (Mp)A<3x104~5x105T*fc-5X 

(c) sa^tL/=x^ ^>i*i^t-fc§imi^ 

{*<!: Llfi^ll#«:(a) .tSiS^aa^t* 

(c) <7)^f+S y , BH£tt^a«##: (a) A<65~90S*gpS 

tfKia#^aa^tt(c)*<35~ioaaa5-ea»y oil* 

Lp<Mp-T?fcy gjjgtt^aS^fcCc)! 

ooaasp iz *t a-^am ^i* (w a<5 ~ 6omasp -e 

[If*^2] tta#?a«{*(c)*t?&7at£ati-?- 
[fi*il 3 ] i^SS^^BgW^fflSA<0. 05-2. OKOHmg/g 

Il^ft(a) tf^ll^ftft) trol^^fTftLV =E 
S 7-f=*aife*|::7a:Hlttt*#?*a*{*(c) £ 
Int^^ irl- <fc l J #t>ft'S<£$i'Tajla , tfc(a) (tcf^i - 
?il§<t(b) j:?i>7Mtt8^il6{4:(c) <t#K)- 

1 ~ 3 i^-wifiwcieaaaaaaaaa b-t— „ 

[000 1] 
[0 0 0 2] 

msLx&mzHx^z,. mmmmizttmrnmrntba, 

lHl:<tot)lbtifc hTh-{££- B Ie^v- 
-7-CILt h ■*—•£->- M=»»**rS»!6<ff 

[0003] a*4j»?aa>*ai: LTi;Ml*a>i©a<*Q 



ina5&t*aii. a«aaattJfa>aSM*iaaa«3 
[0004] coSM»f^S^i£i-fc^rii, h^— 

1 50~220 o c©;satEfflrt -e&Htf&fr ^w. 
[0005] ^cr-cro^^scicet^tt-i) 

^ti*, jzm%L%.iz}$i*xmmizj£mtfmtfL£*ihji 
a. /NV>y-^Jiicig^aa^{*^^^^t± h^-- 

2p£-tif -5 t li^ £;h.Ti*-g>. 
[0 0 0 6] X. £ S ft <h "T 3 f?¥I«¥ 

tgl-fel^TI*. **U7a^£ h±-a-¥-£©jl£!|*!lJ&* 

a* «b±i=«/j^4 k^--^ *<aa*©a*i= y a 
* l tzw.snt> \z & y $ tit fc y . a«aai=i&» £ 

ttmzhx&nmm<*!®<tt!tizi<Dxti!>&<, *l 
■c. «aai4«ai=«koTa«**ifc kt— £***ELfc 

[0007] tfcoT. *t'J7liS»Wt6fflt. »l= 

i*. a^noaa^ttttT-^aaaa^raaaaoaa 

Mffi^XI£C;ht>|c < fc&fg!&T-*-v'J7SSI:: 
A<»fi£*4x, RFfH^.'O ^bA<*L.. jElc|± 

attj6<aaaMt*i=a<bL. ^{tsi^^ffit^x^^ 

[0008] ca)ck ; 5'SX'0 hit£R}5±-?&kmzg: 

[0009] &&mmw£3Mt?zm=?-^nm 
w-mm \~-)--iz&^x\*mmti:i£m&£&i$.£tiz>&5 
\z&m-&m&&m£&<mi^*izmRtfmmmm® 
mwtoxw.tz&ismmtoffimz&if&m^iz&yx*^ 
utRif \*-y-mm\t\z&&m.&%\<»'&itz&z. l% 

[0010] mizftm&mwiz&i^xa. 3tr-<o«t» 

A<lixl^^y(7)K7--;^RaA<li^-r-5)a)T?. ttlzm 
[001 1] X, ffil^*£;hS1#ttLA<SS14£:IM-7 



(3) 



f#B8¥ 5-1 5 8 2 8 O 



s l r i: o fctfcgg r-/ w > y -we iz $ 
&ff2j£B$fc<b*i::fcu-csi::#gt Latvia) c 

[0 0 12] Cfili, ^©£5&tfc<SlcfcoT*!)tf>Ti£ 
[0 0 1 3] 

*>l*. l^^-tr-y Kit. Jt*tt, Sli£«F<D»»tt, fits 
[oo 1 4] *f6B^©<teroawi*, «tlt$i$«5$ 

*Lfc**y7 , £^i&gi«#]l::i3l^-C\ BiFfE+"V 'J 7<D h 
i—OX'O hitt h-*— «WBftl=»-r*5SSt^Si«HWS6 

mo^mtt h Hft*<b, hum 

[0 0 15] 9«IK1b. M*K. a**ft&i? 

i=«fc« h-*— *««ft*'><t<Wjir. Si=565SLfc 

wllli, «jS8#lzl±^< , 5*SP*l=l*fi<fty, C;h. 
[0 0 1 6] 

[00 17] (a) GPC^*bf-^LpA<4x103~2x104 
■eflo-t ©«*ipfiS»^ « (Mw)/$!t¥i$)#^fi (Mn) 
3.5^iS-e&SX^U>^a^«:T*fe^. (Sfl-^SS 

[0 0 18] (b) GPC#^fifcf-<7 (Mp)A<3x104~5x 

1 o5t* fc s x ^ u >m&m-s#.x° $> « *#^fifi^<* <t 

[0019] (c) 3S|g$^fcX^U>^*a^<*T-fc-S 

[0 0 2 0] £**Lttfi#?tt6f*Ca)&ttK#?< 
ll^t* (c) 0)^1+^ y „ ttfia-^Mdl* (a) A<65~90 

MSB&tfKSfl-^M^i* (c) *<35~iofiaaj-cfc y 

(ilU f^^il^i* (a) t l^lt^f* (c) OT^ft 
l*100SSSBT-&$) Lp<Mpt?fcy. 
[002 1 ] Mo. tt7S7Ht£ft&?tt£{*(c)100 



«*»i=**LTtt+#*-M*{*<w *<5~6oafiapr-& 
©■c&y. 

[ O 0 2 2 ] m&mWmOMffitfO. 1 ~2. OKOHmg/g-efc 

ummmmtmmmetmz «t oti^iitftfa) t 

+«^PM*tt(b)A:©«**fT*lV 
Lfc*f=3F*THMt*#* M*«: (c) £S^"T « C i: 
I- «t y » & *i*tt#* M*{* (a) i: *tt^fifi#{* (b) 

< . ttA#?S«i* (0 A^jSTBHttBS^S^ft: (o) 
J: y L < , 

[0023] x % hi— tmaantm 

[0 0 2 4] fr< LT*fSS8l=«fc5»Sffi«:Eiaffl h± 

-i*, fit*© ^-i=*^TS»^ii6*»sa**««< 
^•fe-y h tea tfW^p-v+^tt SJjta#wt» 

L*fciH«ffll::fcl*TlMfc*J£{b*<iBc. y i~< < lysi 

•So 

[0025] iiiett*ffltttta*iftilMft£tt«x?u:/ 

^fiStt^^-Si^^tP^-SX^U^Si^E/ -7--C35 
y, -e(DM<*ffiJi: LTI±. X^U>. o-^JUX^U 
m-^f;i/^f ux p-y^jux^uv. <*— > 
^JUX^UV. p 2, 4— v^JUX 

p-n-^^UX^UV. p -tert- ^^VUX 
p-n-'v4Fv';UX^U>. p-n-^-^7^;U 
U>, p-n-yzjWf U>, p — n— fv;i/X 
^U->, p-n-KfvWf L/X p — > h+y^f 
U>. p-3>i=JUX^U>, p-^D^fUX 3, 

5 *> X ^ U > A<g t LU^, 

[0026] nsn* i ?is>mtfLftbmzii(!V&t£i£mmm 

-f-rom^ciji: lti±. 7^ u ;l-^t;u*;uxx^;usi; 

^i^^'JJk ^^JJHXf7 l J^A<$ 1 l J> 

y n - y^ji,. * $ o y y ;ua<»* l 



(4) 



f$HS¥ 5-1 5 8 28 0 



[0 0 2 7] Z(D7^'JJI/M»lt fJtBX^U>^J$ 

(w a> # ^ x&m&mt z <nm y -ci*£ 

[0 0 2 8] ffriBtt*M«B««A-r«»$Ll^iD? 
^-e r^Jgftj <t [*AFTM-407-02 (7*'J*$*H* S 

<t * *»««fl!#j&<38JM3 y 90%ia±»* L < (* 
SS) \ZX* 200°C-eiOKga>1grm*^ltfc < b#lcS0.5x1m 

[0 0 2 9] X. Sfl^f-M^tKc) |* % 3R«ffl««A 

lfL/>^'j3-;i-v^7^UL/-h, f h7Xf 

;u - y U- K 1,6^^r-9->v^--;u - y7^7 

'J b- T'J-Ji/'^^^'JU- K !0vifl/> 
tt^i;U7f:>Kxx^;U. N,Nyt^7-'J>, v t*-Jl 

if>. Xf U>^ij 3 -;ui;>^7/7ij u- K 1.6^ 
^1t>v^-;U • y7^ y U- hA<»iBlcfl6ffl**L* 0 
[0 0 3 0] 3B«*«(*ffj^HM*<*(c)£flt 
/S-T^^y V-C7>P^, 0.01-2S»%CDtO^JSlCflE 
BC:»*L<I*0.02~1M% % t$fz*?*L< 

i±. o.o4^p»o.8aa%G)ta>^»5Si^ffl*+L*o 
[0031] n\zm^mm^(c)\t. an^mmG 
»(a)&tftp#*mm'&t*(b) t^t h y 

[0 0 3 2] *B«B|tffl^P,h5fi»fI16*(a) 
X^U&tf/Xliy *T v* yjUKTiU+JUXX^UBO- 
M*f*T?fcy. *lc»JS«:«f± % X^U>70~95Ma% 

[0 0 3 3] *fc*»TM^(*(b)(* % X^U>30~9 

oii%, Jkzfyf y ;uK:r;i^;uxx^u;&r//xi* 
y *7v- yju^7Ji^uxx^;u70~ioss%£^y t 

-*tt£LT**LTtt*X*U>3R**{*T?*y % a 



f-SSfcffill** X^U>50~90SS%;&tf7£ y ;u»n 
:?^U5O~2Ofiit%0) £ (7) Tr fc <i> 0 
[0 0 3 4] *fcK»*Mft*(c)l*. X^U>50~1 

00Mm%. &tSt / ? y;u&7;u*;uxx^;u;&tf/Xf* 
*&70 y juR7;u*;uxx^u5o~o«*%;r 

»J0.0W2M*% (=#O>*tW100«*%±:ft*) 

<*-efey. *fc»jB&«i4 % x^u>6o-9oms%. y 
£7* yju»n:?^u5~2(fflfi% % 7* y;u«n^;u3 
0~10tt%&tf«ttfl|0. 01 ~2Sfi% (E#(D^f+7b<10 

[0 0 3 5] *tz. e»^aS^tt:(a)A<65-90MSa 
4:. *fl^M«t*(c)j&<35~10M» (flU tettT 
M*{*(a)£K#^M**(c)(D*tH*. 100SSSI5 

iS»T-fiS^ft (a) #70~85M*« 1 7J»71kttX#7- 
ll^f* (c) ^)<30~1 5a«SPtf> t Izft JH * *u 

T. *»*M*(*(b)3V5-50«*»©«SHfz**»36< 
$?£L<. HI-W*L<l*+»*M*i*(b)^10-40 

[003 6] «#*Mft(* (a) *<65MfflS<fc y 
cb (ffi4*?U*{*(c)fl<35SMJ:y*lt) it*?* 

(t (a) «<85ttffi£ y *l* t (l^ll^ft (c) *<15B 

v h l*-t < ft y . s»pniB«*«jM* < * y » 
[ o o 3 7 ] ±iHft^ii^ft (a) t mttmWGi* 

(c)<D»a«5Ht*fct-f£ltT?l*BM©«l**»**3&< 
1L<, (b)*fflLxT«»****{* (a) 

Lfca*»nic j: y aifc-r z <t *<miz^^ l 

[0 0 3 8] *fc % ft»^M**(c)100»*«fz»L 
T, *»*M**(b)A<5««»«fcy'>tt^fc. 36»tt 

y. c*w«iaa««qft<«i:yff*L<4:^. 
[0039] is^fis^wioomsspic^L 

T. +#^M^ft:(b)*<50SfiSB<fcy#L^»*?-te 

[O 0 4 O] <ft»^-fiS^-tt:(a)(DGPC5i-^-Mt°-^LpA? 
4x103- 5x104, »*L<li. 4x103-2x104, 
* L < l±5 x 1 03- 1 . 5 x 1 04-ca-DiS^^-aS^tt: (a) © 



(5) 



5-1 5 8 280 



[004 1] <S^SS^<*(a)(7)GPC^at°-->LpA< 
4x103j; yffil^^tefi&W-ejb*;!)^ sna«*-e h 

Sl\ X, tt^fitf-^LpA^xK^yigi^. 

ntai;i»«ifl:i*je*i= < i^&;siiJs&-e0>3£#i4i;j:* 

Attests 5e»TBa**<±*L. froa-jUK-:*-? 
■fe* Kaftt,*ftifcy»*l,<«:i\, 

[0042] *»^sa^«:(b)a)GPc»^ae-^Mp*< 

3x104~5x105jff^ L< I*. 5x1()4~5x105. MI-fiF* 
L<l*. 8x104~4x105rotO*<5f®lC^ffl*^^„ 
[0 0 4 3] *«--¥-M«i*(b)a>fiPC»^*tf-' 7Mp*< 

3xio4 e fcyffitx < !;^et±iiajffr-&§*^^ h ■ ^-^-b 
h tms. l-w < ft y qr«easii«qK < a y »* 

L<<EU\, »=. tt^M^tKajtft^Mdf* 
(e) £©«»te^©*#^a«d(*©*^ai;:«fc.5* 
©£#ji.&*i-6;b<«#^«a^i*(a) £ff#?aa$1* 

(c)©*«<Daa-t**<«»i©fttii*i6wr«;&i=, 
r^e>© h^-jngfc&u^esp'v© h-*— avsyjwt*. 

S . * »^ fifi^ft (b) ©GPCtt^-a If — * Mp7b<50 x 1 04 
<fc y A f <fc ft* 7 -tr h ttl*£t»-C fe £> tfffiSfUlS-e© 
JBttttt^Aifty. 3e»THSaft^±*L»*L<<t 

[0044] sfefnBfi#?a*#(a)a>epc#?*e- 
* (l P ) * y cp»^a^{* (b) (dgpc^^m e- ? (m p > a<h 

^(Lp<Mp)-T?fc£C<!:;!p<i£5«M-T?fcy , Lp>Mp-e&& £ 4" 

[0 0 4 5] 4"»?iI&ft(b)fl)*7xeM 
JS (Tg) l±0 o C~70 o C-ca.o^TiC ? o - $ -©ifcfb 
jSli80 o C~160 <> C©i5ffl<Dt(D*WjSlcffiffl^4x s Mf= 
Sf S L < l*TgA<20 <, C~55 o C-emo«?^^A<90 o C~150°C 

[0 0 4 6] TgrfWCJ: yi§< . B.O|»'(b^A<160 o Cj: 
yit< ft 3 iff* hte.lt 3b Ztf. {ISIHE 

L»$L<nCL^|SlA^-5.„ X, Tg^O°C«fcyffi<. M 
o$JUb£*><80°CJ: y«< 

v h h*<|g±L^<ft.SflIlS]J!><fcy£5SpJ 

ft&famfi<&«. x. h^-- ©isi?^ 

M< ft-SMflt&So 
[0 0 4 7] &**<0. 05K0Hmg/g«fc Vfcl^t h:t—©3E 
tS J$j£# t? & £ « noiS&tfttft l*m lz J: & t «~> 
il'^UTt h^-irOTSm^tSA^fflatHir^l-^b 

u SSftSl«#jtf#£:*xftiMiiia];S<fe-i>o 

2. OKOHmg/gJ: y *£l^^l!g©;|$tSfe;&<*# < ft y . g 



ft -ii^lSj *f*U<li. ^»<0. 1^t.2.0K0Hmg 

/goseHro t <ot>w miz&m 3*1-5 „ 
[0 0 4 8] *mjiiz&i)mt>ti%&mGi&m®.m t-r 

-I*. a»SEtM***5Xt*-Xfti:J:yj5e-5 + A'yT^ 
fflffi K;E£- £*tfc Lvfc>tf> £=fifc#&gHft*l£ffl 

[0049] m\z. *mm<n h-t— i*. z^xsflan 
ro^iciss-r^ : t<D-ei±ft<. ^-vyr^fflfftt^-fiE 

J£#K7— . h-*-- *K)»14t»£it^Lftl^K8ti-J* 
[0 0 5 0] ffiMtemn £*Tf £*-V'J7.fc LTI*, - 

■vUTA^swfttror'&y. iUHttwiR^A^Lr 
**u>T*y;u*a^»flL tfyxx-r-juatBL ^y 
[0051] *iiBjic<fc yi#f»^.-5i?m^s«ffl h± 

±-o0}§^m^i±^w^--i>c«!:A<RrtiTa5y. sma 

[0 0 5 2] *^PJ h±-©/<-r >^-«8g(0±J,E^ 
Sili^l x I^TfB<D^;i ic .fc o r ^ J$"T -5 C i: A<t? # ^ o 

»*a*atftifi=j: y<£#^aa&<*(a) 
«t4"^aa^i*(b),t^^^#ji£$fTftc.fc^i=. c 

[0 0 5 3] JJl-hfl)#/?E^©^tSl±. 
fcLNT. «4J-^-*a***:(a)i:«t>»^«a*f*:(b)A:St» 
^aa^t*(c)<!:Ati$|-lz;l^$H> **^?-Sa#{*(b) 
A<#ffi-ri,C < tlz < fcy. <a»^Mfi^<* (a) i MK+m 

n&i* (c) ro3o<7)a^«:^ai-<* t ft -o tzVtmtfm t> 

[0054] <£»^mS£<* (a) i: (b) ,t 

a»^aa^t*: co ro3ooa^t*A<^-izffij§»U[ Ltz 
j=ysiSr-#-s„ 

[0 0 5 5] T>r^^ttS^--S75j£j <bl±. «JMiiafi£ 
^^OSem^HTJtjiSlc («*.tfT»5FH*te) i^^fl: 
S^tt: <t ft o fc tK U V - fiK^ A<;I^#tBi ^-PlI^^II 

mmzit Lxssfg t ft o fcTK y ^ - 



(6) #gfW 5-1 5 8 2 80 



(JilTTHFirBS-r) ^g"T -5. 

[0 0 5 6] ^-ft;b*>, t?l1g©BtlJ8£?¥fiL (W 

1 eg] ) , pmajat (m&mit&mo. 86r> i:A*irv> 

Lz-ttaiglcAMf, 58!£<t LTTHF100~200ml 
»tt Lfcfft. 100%-CftB$|ll|tt« L W»tt«BlJie»S« 

(w 2 eg] ) u jaToseicflEoTttJw*. 

[0 0 5 7] 

T H F^j§#= (W1 -W2) /W1 x 1 0 0 [%] 

<Dm.&®m\ztel'>X\t. THF^i$#*<S?3; L < l*70~98 
%> MI=»*L<l475~95%fl)t03*<»iil=ttffl$*l 

-So 

[0 0 5 8] THF^j8#*<70%J:y<ai*£. 19— 

».#.mtfm<. *v h • ^-^-tz-v hjb<*±uAf>-r <fty 
ssRiflfeiaa*B*<s){ < ft y l < ft i\, xthf^f^^ 
*<9896j:y*^t, ag«ffi«A<is<ftya# s S3ttt*< 
Tatfty»*L<ftiv 

[0059] *fc. *MtS«mwUNM K^— 

[ooeo] > >a)jg^)iijjmi^aiwi=fl6 
[0061] h^-- 1*. $.m®mmKiz±&%ummzm 

SR-r-SCilcJ; y, ¥19i|(a&A<3~30ym<Z>fifTS*:ag5m 
©«»sis (hi—) &&Z>mtfV2Z><, 

[0062] *w«#Tttffl-r*#KBi»a*iaiTi=ia 
c#**a5E&] y 

;i,/«- = i-v3>-?P7 h^7^-c-(GPC)l_. 
A (*V-«GMHx3*) t«»Lfc««*ffltxrtt«S 
f h7t KP7 ; 7>(THF)|c0.2wt%<D;iar-iS«?L. S 
)t20°Clcfc^T 1 ml/min<D;lSjt-C-S'IS£frofc. ftfc 

90) *#tk>K 'JWU >«*tmi= J: y ft j£ £ ftfettl 

[006 3] CS811S'IS;£] ^«iia*4400mg^fi L . 7 
-fe K>50nil*aPAN2*X#H** -C»»Lfc«. 7i; 
-;U7$t U>Ji^;"$ (1%x^-;U7 , ;up-VU5858E) £1~ 



2aftJnxT, N2**X#fflm*T?1/100N(DN20Ht?;1S^^fT 
l\ *ftJ:yiftfi£*ti]Lfe. 

[0 0 6 4] &ffi [KOHmg/g] = [ (x-B) xfx56. 11 

xo.on -ris^fieisa 

f : 1 /I 00NOTN20HSiS;gjfca> 77?^- 
x : RttaaSS [ml] 
B: SHH<7)3S^fi [ml] 

[o o 6 5] CttfcAlNCtt] tt£KK1g$ttCU B 
*7P- J 7 L X-S'-CFT500l-fcL^r. y X;U x 10mm. ^ 
M30kg. *aa*3"C/»a)jfefr-CllSttT<i:lV 37 P 
-BM&^&*T*-CO!>SII«>(f IBAO!)aBE*«Wbjai: L 

fee 

[0 0 6 6] [#5^IE»ja(Tg)] ii%££SR«th A 
*DSC-30I=J31»T. N2**XSH»T, J^£iEJt10 o C/tt 

[0 0 6 7] Ctt9KM] 
«U ^P-^-WlHlKilSliSOOmm/sec, SSHSS* 

<Dt-hp-5-a«*w*i=L. t-fjuitgtsi 

£Lfcia» l=-CH«ttL*ffofc. S3tjS££120°C 
~230°CIZ3> h-P-JI/L. ®«<DSSttu ^-fe-yf- 

[0 0 6 8] ccrcDftttStfaflEiiiJSH** 1 *!- 
KT-*/n- LfeK%3fttttfcttl=500gaf|I«tt-t*-. jg 

JEL. WTfl)^Sl-«*:*^**A<70%*ajLSB5©^S 
n-7-(DSf JU5o 

[0 0 6 9] S5fi&= (c*ofc«©«a«/c-*- <&ffir 

x100% 

— a>;ift£i*do 

[0070] © KSS-hAvj: y 

a>*#y lis 5 j ;u$*t§!icR-2oofe&e.MH-£ffli'* 
r sos l tz . y *^ft i±o. 5%jjiT©ffl s ^ 
^y*^LMi^iii%iii±rofii*^-r. 

[007 1]® «i¥SStt 
«??SSttl-OLNTI±. # h^— ^50°CCOlljaei=24B# 

im&m Ltzt £<D&m<D&±<Dmm&nm Ltz 0 

[0 0 7 2] [*»^SS^i*(b). Sit«-1] 50V7h» 
(Dfi^«IZX^U>(st)7. 3kg7"5 'j;m^;KBA)2.7 

kg. imibK > v^-f ;u22g * tta*a*»* * *fc«, 

jK'J t£-)U7)^3-)i, (zt— b/-;UKH-17) 10g^jg« 
*-H:fcK-<*>*<J!)*jga20kg*JojLl»ltT«6«lrt» 
$85°CI-»afgi L T 1 0B#P B 1fi-&JSC5 *ff ft l^Pfi tf-"7 
*<26x104r% *7Xg8^ (ClTTgilS-r) 54°C. «( 
fc^142°C©*»^-aS^tt:*»fc. 



(7) 



t$IW5-1 5 8 2 8 0 



[007 3] [*#*M«<*(bK $L&m-2l 
CDM^glzX^ U>6. 3kg7^ 'J ;U|g:7^U3. 7kg. ®i£ 

;ut;uzi-ju (=r~fey-;uKH-i7) iog*»«$i*-/=iitt 

^^Lri0B*Ppim^SJS^trnfL^^St o -^ ^35x10 

4-e. Tg^30°c. «tftjaiii5 e fca)+»^jia$(*t»fc 0 

[0 0 7 4] [t^ii^(b), »««-33 50'bM, 
CDM^^IZX^ l^>6. 8kgT^ U ;Ufg:?5^U3. 2kg. ^ 
^>y>f^31gStt^S^jS«*i±tr^. tKU fcf= 
;ut;u=i-;u (=f— try -;ukh-17) iOg£»#£i*fcK 

-<^>*(D*»a20kgsap7La»T*^«rtfflS9o o ciz 
l r 1 ob* mb^jrje sm* L^^f-a e- ^ a<i 9 x 1 o 
4-eTg;!)<4rc. *<bjai22 , ta)*»^M«(t*»fc 0 

[0 0 7 5] [*^tl^(b), »a«-4] SOU? I* 
©l^ttCXf U>7. Okg7£ g ;u^^^;u3. Okg. »K 

;ur;uzi-;u (zT— fey-;UKH-17) 10g*5g«*#fcJBi 
^^->7K<D7K^20kg^^D^}fl*Tm^l^aJ^90 o Cir 
a»LrlOB*M«^SJ£*fT*:i>» : F'*e--^35i<12xlo 
4r% Tg*<47 0 c. (WbMU23^<D*#^*S^tt£»f=o 
[0 O 7 6] 

immm- 1 ] 5ou*;hiia>m^aicx^u>(st)8.6kg7 

<7 U^ll^iKBA) 1.4kg. M^b^>l/>T;U600g^tt 
a^fi*»**14-fc*. tf*)\l-)\,T)V^-)\, (=T— fe 
y -JUKH-17) 10gS»«a?1±fcK-f *>*(D*»*20kg 

^iQ^}i^Tm^^gp^i4o o cicj!]DiiftLrioB#r B is^ 
s fT* i^^s e - ^ #1 1 , ooooig.ft+mW'Si* £ 

[0 0 7 7] ^T. SO'J-^jKDS^tifCjilHffi^fim 
$»7. 59kg£«ji«- 1 O^P^mm^W. 69kg 
U > (st) 1 . 34kgT <7 U JU^ ^^;U (BA) 0. 1 7kg. *$7<7 
■J ;Ht^;MBMA) 0.21kg. vt*-M>-b + >1. 6g. * 
X JUHTP (D i -t- i nty I peroxy hexahydroter ephtha I 
ate) 4g£tt&<7*. zf— fey-;UKH- 
17. 10gS»«Sl±fcllft-f ^>*<D7k*a20kg*iPiL. 
}f^TS-&^l^aJ^85 0 ClziiD|^LTl28#F H 1M^S^. 
1 0%NaOH £250g« A L T 85°C-C2B$rp1^i$ L tz . 

[0078] #e>*ifc«*f*x^'j-*a«o>««ia-<? 
&^flft7K. gt»fccfci;*s:fli*fT&i\ e-xttcDLP. ii, 

000Mw/Mn=2. 4<0«#^M^{* (a) 81 . 5gp. **^»tt 
(c) 18. 5». &^S»^SS^f*100SB 
lc*fLT. *# ; f-M*(*(b)40»a)tt-lz«»»«[L 

[007 9] (»* L lMHa>***BM±»#T-Md<* 

/£<7><^£. "f X^U>1.34kg. TW)lsM?T 

;U0. 17kg. *$70 l ))lsMZ??)\,Q. 12kg, . 1-6^-* > 
v^--;U - ^7^7 'J U- h2g. rt-^xx^UHTPS. 9g£ 
tt&^S$»»*1*fca. =f— try -;UKH-17. 10g£;§ 



IB^ti-fcfltt-r^-^CDTKS^OkgSiD^. Bt£fcj£j£L 
fco »&*lfc»^(tl*. AFTM-407-02COiaSllctelNr^ 

*#96%-c*y* ^o. mERTSe7a--rx*-KBt 

[0 0 8 0] MB. JS-lz«*5MRLfcS**M100«: 
mSP. *-/H>^5^^(MA-100)6Sfi8S. /K'J^De 
U> ■ ^^^X(550P)2m«SP. #*Sfe*3KS-34)2»*W 

£#-ju5;u^1»#s^l*:&. i40°ca)lftp--;u-^30 

[0081] /\>V-5;UT-ffl#L. JfclvC^ 

j»*tt*>U*(R-972)0.2«««San*-Cffi&L. ¥ 

[008 2] ±Eht- i 5/ U a UTS 

^»li145 o CANt,pTffi<l:^y230 o Cfzfc^r^}]al^^P 
-ju^<7> h^--(D^-^-b^ Mz££>^;ftf£&< 100000*:fc 
(Ojl^t^V'JT'Na) h*- ■ X^>h#fc<SJ»i£ 

[0 0 8 3] (THF^»»(DaiS) *tt«-1-C#&*lfc 
SdttBO). MfETHF^F^Ii. 80.2%T*fcy. 
L fcaft*ilTf & o fc 0 
[0 0 8 4] 

[iM-2] 50U?hJKD»^*lcx^Lx>8.6kgT^ U 
frMf^M . 4kg. «»fb'<> !/-T ;U800g^ ttjXJ^S^ 

?§«?^-t±fc^. tK'J e-;ur;u=i-;u (=f— fey -;ukh 

-17) 10gft»**^fcM^*>*<D*»»20kg*lnA« 
l*TM^I^Si5^140 o ClciDf»LTl0B#raa^SJS*tf 
ft l^^M t°- ^ j&<8, OOOOMft^gS^i* (a) *fi/c 0 

[0 0 8 5] «El>r. 50'J^*0)«*aifc±lE«»*M 
^i* (a) 7. 42kg d: «a«-2©*»«I** (b) 0. 43kg 

(tx^uvi.eikgr^ u;u^^^;uo.32kg. >^7^u 

;uK^;U0.22kg. 1-6^^^>v^"-;U - 'J U 

-K3.2g. ^lA'XX^^UHTPCDi-t-intyl peroxy hexahy 
droterephthalate) 6. 6g*tta^. 

=r— fey-;uKH-i7. i0g^j8fi?*-a-fcfltt-<^>7KO7K^ 

;^20kg*^a^. S8J6«-1i:H«f=SJCLfc. 

[O O 8 6] »t)*tfca^(tl*e-Xtta)LP. 8000Mw/Mn 
=2. 6a>«#«M£(*(a)77. 5gj5. AFTMK^^^^97 
KttifiO. 6nnnO)^»^Fltttt(DiB»T-*fi$#(c)22. 5 

0>)20»a>19-lc«»»«Lfcad»aB*»fco 

-itn«ic±Esid»ai*ffl^T h-j— ^0)1^ 

ifrgJU^SM ice-To 

[0 0 8 7] 

[3llfi«- 3] 50'J*;hJKDfi^a(rx^U>9. OkgT^ "J 



(8) ftffiW- 5-1 5 8 2 8 0 



)^m^=F)\y\ . Okg. iHUfcK > vv ;u , 000g£ tt^;1 
^;8iB£t»:*:!fe. tK 'J fcr-JUT^Un-n- (zf— fey-ju 
KH-1 7) 1 0g£ >§fl? £ it tzttM * >*0)***20kgSlB 

tT^i^^ae-^*<6, oooa)is»^M*f*s»fc. 

[0 0 8 8] SjeI^T. 50'J?HL(Dm^«IZ±ffiffi#^.SS 
£r<* (a) 7. 04kg<!: *#^SS^(* (b) 0. 29kg 
<hXTU>2.06kg7^ U;UH^;U0.35kg. y $7^'J 
JU^TJU). 26kg. 1-6^^Ftl->v*-;U ■ y7^7 U U 
-K2.9g. a»fb'<>!/-OW.7g*tt&*K S^S»* 

=r— fey-;uKH-i7. iog*»»*i*fcBi-r*> 

*CD*^j$20kg£}]P;3.. 3Sft«-1£H«lzJRj£Lfc 0 

[0 0 8 9] »€>+LfcM^f*f*e — XttO>LP. 6000Mw/Mn 
=2. 3<D{£*H^M£-{* (a) 72. 5». AFTMfait^ j§#96 
%> S«kaig0.4nin<D^ig^iittt(Z)g»^-Sa^<*(c)27.5 
SP, &tfK#T-M£{*100ffl|c»LT*#^M*tt 
(b)11tt<D«-lc«*»tkLfca**lB*»fc 0 HJSffJ 

[O O 9 O] 

[jtlftffl-4] 50'J^<DM*«lcXTU>8.3kg7* U 
JUiS^^U.Okg. *$T0 l )JU^y^jvo. 7kg. iB&lb 

'O^-f iU80Qg*tta*a#***ttfc«. tKu t?=ju 
t;u=i-;u (=f— fey -;ukh-17) I0g£ jgfl?£fe:frJja-r 

7|->*<7)7K^20kg^^^}t^TM^^a5^140 o ClC 

»«fturio^iaa^j5B:sft&i^^«tf-^A<8, ooo 

[0 09 1 ] filler* 50y*M,©«*1tlc±E«#TJUi 
£-<*7. 69kgtSljfi«-4a)(tJ»^««^tt:(b)a 39kg <tX 
TU>1.48kg7£ 'JjU^:?T;W).34kg. *$T<? l ) Ji^M 

:?t;u). ikg. x^u>^uzi~;ui;>^T^ 'J u- h 

3. 9g. *^xx^;uHTP(Di-t-intyl peroxy hexahydrot 
erephthalate) 4.4g£tta*K a*5t**1±fc«. =T- 
-fey -JUKH-17. 10g*58»*^fclltt-r*->*0!)*»»20 

[0 0 9 2] #£ft/rM^f*l*t*-Xtta>LP. 8000Mw/Mn 
=2. 8<D&it=FmW&WQ&. AFTMKK^»»98%. Hktt 
SO. 5mni(D^^^iiti(7)^^^fiM^<* (c) 20gfl. &t/iS 
#*««d(*100»lz»Lr+#^M*{*(b)20«O)ia 

icE*. 
[0 0 9 3] 

[it««- 1 ] 50'j9WWDa**|zx*- U>8. 6kg7? U 

;u»*?f^u. 4kg. i^^b^>y-f;u600g^tt^jl^ 
>§8?£-fef::&. tK'J f-;UTJU=3-;u (=f— fey-;UKH 
H7)10g*S«*^fcBtt^^>*(D7k5S*20kg$3!iPiLtB 
»T«$«rtap*140°Clzlio»LriOftMM^J5JC*ff 
fcl^^fi tf- 0 *<1 1 , OOOttiBfl^Md* (a) £f» 



[0094] sti^r. 5<y)vii\,<Dm'Smz±m&ft*mm 

^f*5. 77kg <t SSftfl - 1 * #*M*(*3. 85kg t X T 
U>2.96kg. 7^ iJJUK ^;U0. 89kg. 1-6^*-*>v 
* -JU ■ v7£ U l>- h4. 6g. *^xx^;uHTP(Di-t-i 
nty I peroxy hexahydroterephthalate) 8. 9g£ tta^^. 
S*»«*#fc«. a— fey -;UKK-17. 10g£?gjg£-t!; 
fcK-f^>*0)*»?*20kg*apx., SJfi«-1£H«lc 

[0095] m^*itzm^mt\f-xvt<oip. h.ooomw/ 

Mn=2. 5fl>«»^«M^<*60ffl. AFTMK»*»#97%. §fe 
tbSO. 7nma>3F*^IIM*a)*»*M$(*40». 

#^*a*(*iooffli=»LT*»^M^(*io«a>*si- 

[0 0 9 6] 

[*«fiffl-4] 50'j!fHia)I^ai:Xf l/>8. 6kgT^7 U 

)i,My^)i>i . 4kg. aiiHfcK > y ;u6oog*fta^a^ 

tKU t'x;n^;uzi-;u (zf— fey -JUKH 
-1 7) io g £ 2 i^fcBft-f it >7Ko*^&20kg£}jp*_ If 

lfTm^«Sl^gP^140 o Clzi]P^LTl0^P B 1S^J^j£;^ft 

[0 0 9 7] ttl^r. 50U»h*0)«*«lc±E«#*«« 

78kg t iSfJg« - 1 <T> t^^il^W. 46kg 
l^>0.593kgT^ *))\,M.-yT)\,0. 076kg. y ^T<7 'J;u^ 
^;U0. 091kg. ve^^>if>0.8g. ^-VxxfJUH 
TP (D i -t- i nty I peroxy hexahydroterephthalate) 2. 3g 

£f±&*K a**W*-&fcfiL =r— fey-;uKH-i7. iog 
***S-frfcR-f*>*<D**a20kgSJiPiL, HJS01J- 
1<tl§l«fcJ5J6Lfco 

[0 0 9 8] f»&*tfc«^(*tte-Xtt(DLP. II.OOOMw/ 
Mn=2. 7<Dffi^T««^f*92SP. AFTM|Sit^>t^96%. )H> 
ttiSO. 9mmCD^^^FltttCDH»^»S^t*8a5. RlfMH' 

**«*#ioo»iz»Lr*»T-M##eo»a)JSi-ic 
a»»»Lfcafrw«fffeo *««-itiB«iz±E 
Miitai^tht-t^ *a>KiMSiR*«2ic^- 

[0 0 9 9] 

[it**- 3 ] 5O'J?hJW0«#«lC*^ U>8. 3kgT^ U 
^ > y-f JU800g£tt&<?*;g^gfl? tS ittz^t. /"KU t*x;u 

t;u=i-;u (zf— by-;n<H-i7) iog^>§s?$i±/i:^-r 

7|->7K<7)7K^20kg$^^jli*TM^^gB*140 o Clc 

aj»LrioKMm$j5j£*fTftt^^«hf-^3&<8. ooo 

[0 10 0] ^LNT. 50'j9hA0>»*«IC±E«»T-M 
^•t*8. Okgt XT U >1 . 54kgT^ U ;U^^^;U0. 36kg. 
> £7£ >JiU|ft7^U0. 1kg. 1-6^^r-tr>v>J--;U ■ v 
T^UL/-h2g. *-Vxx^;uHTP(Di-t-intyl peroxy 
hexahydroterephthalate) 6. 1g£tt&*K a^5S»*i± 



(9) 



^1¥5-1 5 8 2 8 0 



fcflL =T— fey-;uKH-l7. lOg^jg^i+t-fla-f 
a>*»;S20kg£Jn*.* *i«H-1iH«lcjRj£Lfc 0 
[0101] »^*LfcS*{*tte-XttO)LP.8.000Mw/M 

n=3. ia>«*h?-M*i*8osi % ?&7iktt0>ft#7-tt 

KIMS**«2lc«-r 0 

[0 10 2] 

[tfcSHH-5] 50^FJKD»$aiCX^U>6.5kgT^ 'J 

-17) iog*»»*i±fciK-r^->*a)*»a20kgs»DiL. 

[0 10 3] ^J(7)S^«-eXTU>6. 5kg. t^ujmb 

^;u3. 5kg£jki££-tK ¥*S#T*2io. oooa)fi^<*£ 
mtz 0 »=JM©«*«rcx*L>>6.5kg* 7*y;u»:7 



T;U3.5kg£J£JS£-£. 150, 000a)M^i*£ 

fffco ±iBSJS-e»fcT«s»«i2.oooa)«^(*6o» 

50, 0000)X«(*10«lj:«jB*L«:Xftf*a*4lBlO(W« 

S2lZ^ e 
[0 10 4] 

[J±R0IJ-6] 50y?M,<D*$«|z;*^U>8.0kg7* U 
JUM^;u2.0kg % i?f-;u^c>-tf>50g. MM:*:/*/ 
-f iU500g*tta^»*»*Si*fc*. tK'J e-;ur;u=> 
-;u (=f— try-;uKH-l7) I0g£;§fi¥£ •t^^fift-f tJ-^tK 

©**»20kg*apiu mnTm^m\^^s5°c\zmmL 
rionwisetfTftuv *«**tfc««i**»fc. His 

IS^*S2fc^-r o 
[0 1 0 5] 
»1] 
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nmm- 1 




HSS^J-3 


mm- 4 


" : it 

Lp 

Mw/Mn 


St/BA 
86/14 

81.595 

a ooo 

2.4 


St/BA 
86/14 

77. 535 

8, 000 
2.6 


St/BA 
90/10 

72. 586 

6.000 
2.3 


St/BA/BMA 
83/10/7 

80S? 

8. 000 
2.8 


" : it 
AFTM 


St/BA/BMA 
78/10/12 
96% 

18. 535 

0. 9m 


St/BA/BMA 
75/15/10 
97% 

22. 5 aft 

0. 6nm 


St/BA/BMA 
77/13/10 

27. 536 

0. 4mm 


St/BA/BMA 
77/18/5 
98% 

20515 

0. 5mm 


» ; it 
Mp 


St/BA iS^FlOO^ 
73/27 <c*}LT 
26x 10* 40?I5 


st/BA issmooss 

53/27 fc*fLT 
35x10* 2095 


St/BA ig^lOOBB 
68/32 fcStfLT 
1 9x10* USE 


st/BA issmooip 

70/30 KStfLT 
12X10* 20SR 


(MA-100) 


^!&1008f5^LT 
6 Sf5 


§}||Bl00gBlc*fLT 

6 nB 




«8Bl008Bfc:*tLT 

6 % 


(S50 P) 


MBiOOSBteStf LT 
2 g|5 


©JgiooSB^sjLr 
2 SB 


8ffltl00a5lC*tl,T 
2 $ 


£ifliioognic*tL-t 

2 SB 


(S-34) 


^IglOOgpjc^LT 
2 SB 


2 


2 SB 


#IglOOSBK*fLT 
2 SB 


(230 °C) 


O 


® 


© 


© 




1 3 5°C 


1 4 5 P C 


1 5 0°C 


1 4 5°C 


( W8 ) 


O. 3 % 


O. 2 % 


O. 2% 


0.2% 


(100, oootso 




0. 2 % 


0. 2 % 


0.3% 




© 


© 


© 


O 



[0 10 6] 



[12] 
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[0 1 O 7] 

[%9)0S()X] **«I4. ttrex&. f$®EPffl;£, If 

mien* a # if i= *$ r ff^/dc * *v & nis&m %> t 



ti 0) U ^ t L» 5 ffi Sa fc % 14 £ * T t <D V fc -5 . 



